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1. The so-called minor sublingual gland is not a single gland, but a group of small independent glands having their own excretory ducts.
2. The several small independent glands and their excretory ducts should be named the GI. sublingualis minor and Ductus sublingualis minor, respectively, and the plural terms are the GII. sublinguales minores and Ductus sublinguales minores.
3. Several Ductus sublinguales minores from tne GI. sublingualis are illusted by diagrams in certain textbooks of human anatomy, but they are incorrect. 4. There is no term of GII. sublinguales minores in the P. N. A. Nevertheless, the Ductus sublinguales minores are included in the GI. sublingualis. However, the GII. sublinguales minores do not belong to the GI. sublingualis. They are two different things.
5. The mucous cells in the GII. sublinguales minores predominantly outnumber the seromucous cells, while the number of mucous cells in the GI. sublingualis is somewhat larger than that of the seromucous cells.
6. The mucous acini in the GII. sublinguales minores are generally larger than those in the GI. sublingualis.
7. The GI. sublingualis consists of two kinds of mucous acini : a large neumber of type I and a small number of type II acini. The type I acini react weakly to pH 1.0 AB, and very weakly to pH 0.5 AB, although some acini are negative to this reaction. The type II acini react strongly even to pH 0.5 AB. The GII. sublinguales minores also have two kinds of mucous acini, and type II predominantly outnumbers type I.
8. Based on items 1)-7),the P. N. A. should separate the Ductus sublinguales minores from the GI. sublingualis, and revive the terms of GI. sublingualis, GII. sublinguales minores, Ductus sublingualis major and Ductus sublinguales minores in the J. N. A.
9.The authors are opposed to the opinion that the group of the GII. sublinguales minores represents a single gland. Accordingly, they are against the terms of GI. sublingualis polystomatica and Ductus sublinguales minores used in the N. A. V.
There are three opinions concerning the minor sublingual gland.
The first regards the minor sublingual gland as part of the sublingual gland. The second considers the same gland as an independent and single gland. The third believes that the minor sublingual gland consists of many small glands having their own excretory ducts. The P. N. A. subscribes to the first opinion and the Nomina Anatomica Veterinaria accepts the second opinion, but both these opinions are wrong.
The third view is correct. The authors intend to propose a conclusion for these problems in this study.
Materials and Methods
Three adult men and three Japanese macaques were investigated.
The macaques were killed by rapid intravenous injection of 1.5 cc Nembutal. The human materials were obtained from dead bodies. All materials were taken in as fresh a state as possible and fixed in buffered formalin.
The tissues were embedded in paraffin and cut into sections of about 6 ,u in thickness. Hematoxylin (Mayer)-eosin stain, azan stain (Mallory), and histochemical methods for carbohydrate were used to examine the specimens (Tables 1 and 2 ).
Observations
Since man and the Japanese macaque yielded common data in this study, the following descriptions can apply to both of them (Table 3 ).
I. Structure
The sublingual gland as well as the minor sublingual gland is a mixed gland (Figs. 1, 9 ). The mucous component in the sublingual gland somewhat surpasses the serous component in number (Figs.  1, 9 ), while the mucous cells in the minor sublingual gland are far more numerous 2. Neutral mucopolysaccharide (Table  3) The serous and mucous cells react strongly to the histochemical methods for this substance. The reacting materials in the serous cells are generally limited to the granules only, while the whole contents of the mucous cells show a reaction.
The authors therefore consider that the neutral mucopolysaccharide in the mucous cells surpasses that in the serous cells in quantity.
There is no difference between the sublingual and minor sublingual glands as regards this problem.
3. Weak acid mucopolysaccharide (Table 3) Based on the reactions to the methods for weak acid mucopolysaccharide, the authors consider that the serous and mucous cells in the sublingual and minor sublingual glands contain weak acid mucopolysacchacide.
However, the mucous cells surpass the serous cells in their quantity of the same substance.
The reactions are limited to the granules of the serous cells, whereas the whole contens of the mucous cells react to the substances.
There is no difference in the reactions to pH 2.5 alcian blue between the mucous acini of the sublingual and the minor sublingual glands. The mucous acini in both glands consist of two types ; one is negative or shows weak metachromasia by the neutral red method, and the other shows strong metachromasia (Figs. 3, 4, 11, 12) . The first trpe surpasses the second type in number in the sublingual gland, while the minor sublingual gland has a large number of acini of the second type. 4. Strong acid mucopolysaccharide (Table 3) The reactions for strong acid mucopolysaccharide in the serous cells of the sublingual and minor sublingual glands are very weak or negative.
Two types are recognizable in the same reactions in the mucous acini of both glands. Pa .. ' and Sisson-Grossman2" also considered that the minor sublingual glands represent part of the sublingual gland. Rhodin2" reported that the sublingual glands are groups of small mixed salivary glands, some 15 minor ducts empty along the sublingual plica, and that one major duct opens near the submandibular duct.
Judging from this description, he failed to grasp of the precise relation between the sublingual and minor sublingual glands. Cunningham-R °manes", Gray-Davies" RauberKopsch2" and Rhodin25) indicated that the sublingual gland have many smaller sublingual ducts but they did not distinguish the minor sublingual glands from the sublingual gland.
Gardner
From the embryological view point, however, the authors cannot support the above descriptions. The openings of the excretory ducts of the minor salivary glands in the mouth mark the original points of these glands. That is, the origin of each of these glands is located in the mucous epithelium corresponding to the opening point of the excretory duct.
It may be concluded therefore that none of the above-mentioned human and veterinary anatomists had a clear understanding of the precise characteristics of the sublingual and minor sublingual glands. Only the J. N. A.1" made clear the independence of the G11. sublinguales minores, the Gl. sublingualis, their excretory ducts, the Ductus sublinguales minores, and the Ductus sublingualis major. Bloom The authors' data concerning this problem may be summarized as follows. The so-called minor sublingual gland is not part of the sublingual gland. It is a group of independent, small single glands having their own excretory ducts. The authors therefore call these glands and their ducts the G11. sublinguales minores and Ductus sublinguales minores. The glands differ from the sublingual gland in their mucous and seromucous glandular cell composition. Namely, the mucous cells in the minor sublingual glands predominantly outnumber the seromucous cells, while the sublingual gland has a somewhat larger number of mucous cells.
The mucous acini in the minor sublingual glands are generally larger than those in the sublingual gland.
The mucous acini in the sublingual and minor sublingual glands both consist of two types. The type I acini react weakly or negatively to pH 1.0 alcian blue, while the type II acini react strongly to pH 0.5 alcian blue. Many type I acini are contained in the subligual gland, whereas the minor sublingual glands have a large number of type II acini.
Onouchi et al.'" reported that the grade of reaction to the SO4 radical in the minor sublingual glands surpassed the grade of reaction in the sublingual gland of the Japanese badger.
The present authors therefore conclude that neither the minor sublingual glands nor their excretory ducts belong to the sublingual gland.
Composition of the so-called minor
sublingual gland and its nomenclature Sisson and Grossman'" stated ahat the sublingual glands of the ox, sheep, pig and dog consist of two parts, the Gl. sublingualis parvicanalaris and Gl. sublingualis grandicanalaris.
The excretory ducts of the former were named the Ductus sublinguales minores and that the latter, the Ductus sublingualis major. Masuil" reported that the Gl. sublingualis consists of the Gl. sublingualis major and GI. sublingualis parvicanalaris. Kawada and Daigo'" also considered that the sublingual gland is divided into two parts. Illing", the N. A. V.1", Kato") and Kawa da and Daigo'" used the term Gl. sub--lingualis polystomatica for the so-called minor sublingual gland, and Onouchi et al.'" agreed to use the same term. Kato"), Masui") and Sato"' assigned the term G11. sublinguales minores to the independent glands which form the Gl. sublingualis parvicanalaris or polystomatica. The authors' opinion regarding the adove problem is as follows. We do not fovor the use the term of Gl. sublingualis polystomatica or parvicanalaris which implies lumping a number of independent glands together as a single gland. The so-called minor sublingual gland is a group of small plands having their own excretory ducts. They are equal to the G11. labiales, G11. buccales and G11. palatinae in their structure.
The above-mentioned independent small glands should therefore be termed the G11. sublinguales minores. The term Gl. sublingualis minor (minor sublingual gland) should be used for the independent respective gland, and is an unfit term for a group of such glands.
According to Ming", the horse, ass and rabbit have no sublingual gland. However, Seta") described a sublingual gland in the rabbit, and Sisson and Grossman") employed the same term in the horse. Nevertheless, they failed to recognize the of The Minor Sublingual Gland 641 true situation. The group of the Gil sublinguales minores in the horse and rabbit are macroscopically observable as a single gland. The intercalated connective tissue between the respective glands is scanty in quantity.
However, the same connective tissue in the above-mentioned glands in man, the Japanese macaque, treeshrew and Japanese badger is present in large quantities (based on the observations of the present authors Seromucous cells are not recognizable in this figure. Fig. 11 . Part of the Gl. sublingualis.
Sugiyama's neutral red method. x 120 A: Type I mucous sells. Metachromasia is almost unrecognizable. B: Type II mucous sells. Weak or strong metachromasia is recognizable. Fig. 12 . One of the Gll. sublinguales minores.
Sugiyama's neutral red method. x 120 Type II mucous cells : Strong metachromasia and the color of neutral red are produced by Sugiyama's method.
Type I mucous cells are not recognizable in this figure. pH O. 5 alcian blue stain. x 120 All the mucous cells (type II) react strongly to the stain. Type I mucous cells are not recognizable in this figure.
